Introduction
The influence of several param eters on lipids and fatty acids of cyanobacteria has been investigated in a num ber of laboratories (M urata and Nishita, [1] and references therein). The main acyl lipids (M G D G , D G D G , SQ D G and PG) of cyanobacteria are also found in the thylakoid membranes of the chloroplasts from eucaryotic organisms. The diversi ty in diglyceride portions of lipids in procaryotic cells is reduced in comparison to the eucaryotic organisms [2] , The effect of tem perature on lipid and fatty acid composition in cyanobacteria was first studied by H olton et al. [3] who found an increase of saturated fatty acids at higher tem peratures. Fork et al. [4] could confirm these results using a thermophilic S y nechococcus lividus strain. W hen the growth tem per ature was lowered from 55 to 38 °C, the amount of the saturated fatty acid 18:0 decreased whereas the unsaturated fatty acids 18:1 and 16:1 of SQDG and PG increased. A num ber of physiological activities related to the photosynthesis in relationship to the physical state of thylakoid lipids were studied in de pendence on the growth tem peratures of several cy anobacteria and algae species [1, 5 -7] , A tem pera ture dependent variation in acyl lipid composition occurred in A nabaena and Synechococcus (A nacys tis) cells [8 ] . Studies on Synechococcus (Anacystis) grown to obtain different pigment ratios, showed that light influences the acyl lipid composition as well as the fatty acid distribution of whole cells [9] and phycocyanin-free lamellae [10] . High white light con ditions caused in a fatty acid composition which was similar to that from cyanobacteria grown at high tem peratures. A few publications are known only about variations in acyl lipid and fatty acid composi tion during the division cycle of algae [11 -14] . This paper presents data from the acyl lipid and fatty acid composition during the cell cycle of Synechococcus leopoliensis.
Materials and Methods
The cyanobacterium Synechococcus leopoliensis (form er Anacystis nidulans, strain L 1402-1) ob tained from the Algenreinkulturensam m lung, Got-tingen, was grown at 39 °C and 2 vol. % C 0 2 using the BG-11 nutrient medium [15] . Synchronization of the cell division could be obtained by a light/dark rhythm of 3 :5 h (white light intensity: 1.5 x 104 erg cm -2 sec-1) according to the procedure of Lorenzen and Kaushik [16] . Experim ents were perform ed with Synechococcus cells harvested from the 3. cycle. Cells were ruptured with a Branson-Sonifier (Model S-75) and phycocyanin-free lamellae were obtained from the hom ogenates by fractional centrifugation after Löffelhardt [17] . Lipids were extracted accord ing to the procedure of Tevini [18] . The quantities of lipids were determ ined by estimating glycolipid sugar content [19] and PG -bound phosphorus as described by Debuch et al. [20] , Fatty acid composition of the acyl lipids were separated and analyzed by gasliquid chrom atography (G C) using a V arian 3700 Model with a 2 m glass column (10% D E G S on chromosorb G, 80-100 mesh). 14C experim ents were carried out after the procedures of D öhler [21] , Preparation, ex traction and analytical m ethods were described in detail by D atz and D öhler [10] . 
Results
It was found that pigments (chlorophyll a, carotenoids, phycocyanin), RN A and protein con tent increased linearly up to 1 0 0 % at the end of the light period. Rate of D N A synthesis was much lower in comparison to the other variables at the same time. D ata calculated on the basis of a single cell are shown in Fig. 1 . In all cases maximal values could be determ ined at the beginning of the cell division ( 2 h light). The generation time of Synechococcus was 5 h under the conditions used. No differences in the syn thesis of the pigments could be found in cells and thylakoids. Chlorophyll a form ation was closely cor related to the photosystem I activity of the isolated thylakoids. The ratio of the pigments was constant during the cell cycle.
The percentage increase of the acyl lipids from the cell and thylakoid fractions during the division cycle of Synechococcus can be seen in Fig. 2 
Discussion
O ur findings showed that doubling of the cells and replication of DN A are finished in the dark period (4 h after start of illumination). In agreement with other authors, a close correlation between synthesis of D N A and the cell division of synchronized S y nechococcus exists. Rate of DNA formation reached 50-65% at the beginning of cell division [16, 22, 23] . Studies using mitomycin -an inhibitor of the DNA synthesis -showed that the beginning of replication is an im portant trigger for the cell division [24] , Syn thesis of RN A and proteins takes place only during the light period and runs parallel to the formation of DN A (see Fig. 1 ) which is in agreement with studies on Escherichia coli [25] and in contradiction to the findings with eucaryotic organisms [26] . Synthesis of the proteins and pigments of Chlam ydom onas and Euglena cells could be observed in the light period, only [11, 27] , Activity of photosystem I and II of the isolated thylakoid membrans during the cell cycle of Synechococcus (76 and 172 0 2) was nearly identical with estimations of whole cells by Lorenzen and Kaushik [16] , O ur results showed that the biosyn-thesis of the galacto lipids (M G D G and D G D G ) and of chlorophyll a was parallel at the light period. The ratio of M G D G to chlorophyll remained constant during the division cycle of Synechococcus, only. Similar results have been obtained from synchro nized C hlam ydom onas cells [11] . This indicates a re lationship between the galactolipids and the o rienta tion of the pigments in the thylakoid m em brane. R e sults of 14C experiments showed that D G D G was produced earlier in the cells than in the thylakoids which can be attributed to a galacto lipid synthesis in the plasma membrane.
Significant variations in the ratio of saturated to unsaturated fatty acids during the cell cycle of Synechococcus could be observed in isolated thy lakoids, only (see Fig. 4 ). Changes in the porportion of unsaturated fatty acids of PG and SQDG differs with the de novo synthesis of these lipids. This indi cates an intermediary function in the lipid m etabol ism which could be dem onstrated by experiments us ing [14C]acetate. Main part of radioactivity was found in thylakoid-bound PG (73.5% ) and SQDG (77.9%) within 10 min photosynthesis. Similar high rates of [14C]incorporation were m easured in Anabaena cylindrica and Chlorella vulgaris [28] . Results of 14C experim ents can be explained by a SQDG synthesis out of the photosynthetic mem branes and by a multistep process for the formation of the membranes.
